A new roentgenographic technic is described, utilizing a balloon fitted over the opening of a cardiac catheter; the latter may then be threaded into the heart chambers via a superficial vessel. 1\Iomentary inflation of the balloon with air or a contrast medium outlines the heart chambers for x-ray exposure.
T HE RECENT rapid advances in experimental and clinical cardiac surgery require concomitant advances in analytic and diagnostic technic. To aid in the x-ray evaluation of experimentally induced alterations in the heart and great vessels the following technic has been developed.
A No. (6 or No. 8 olive-tipped cardiac catheter is fitted with a balloon over the opening near the tip in the same fashion that a balloon is fitted to a M\iller-Abbott tube. The balloon is tested to ascertain that it is air tight and the catheter is sterilized. The dog (or other animal) to be examined is anesthetized with Nembutal or ether, heparinized, and one of the external jugular veins is exposed aseptically. The balloon is completely deflated and the catheter is introduced into the vein with a rotary motion. The tip may usually be advanced without difficulty into the right ventricle where its arrival is announced by a vigorous pulsating thrust of the catheter. The latter is further advanced until resistance is encountered and a film is exposed to determine the position of the tip. Frequently this will be located in one of the branches of the pulmonary artery or may be so placed by gentle manipulation. If it is desired to visualize this area, the animal is placed in the appropriate position, the balloon is rapidly inflated by means of a syringe with 20 to 30 cc. of air, the x-ray film is exposed, and the balloon is rapidly deflated. By controlled withdrawal of the catheter it is now possible to visualize on additional films the pulmonary artery, the right auricle, and the great veins. The progress of the From the Department of Surgery, Western Reserve University and the University Hospitals, Cleveland, Ohio.
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The technic may be varied by introducing a radio-opaque substance into the balloon in place of air. This is particularly useful when the field to be visualized overlies the lung fields and air does not supply sufficient contrast. However, such substances cannot be introduced and aspirated from the balloon as rapidly as air and are more upsetting to the heart. Since air has been used in most of our studies, we have called the x-ray pictures so taken "pneumocardiograms."
When air is used there is usually very slight disturbance of the circulation since the balloon is inflated for only a few seconds. There may be a few extrasystoles, temporary bradyeardia, or tachycardia. During the withdrawal of the catheter, the rough edges of attachment of the balloon may get caught temporarily on one of the cordae tendinae of the tricuspid valve but usually may be freed by manipulation of the catheter. In spite of heparinization, small clots occasionally may be found attached to the balloon in its creases and at the rough ends. Because of these latter complications, this technic is not recommended for human subjects until such time as a catheter is designed with a balloon fitted smoothly into the substance of the catheter.
The photographs of x-ray plates presented in figures 1 through 6 demonstrate the possibilities of cardiac and great vessel visualization with this technic.
SUMMARY
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